Control and eradication of bovine brucellosis is usually based on the serological detection of antibodies. In Argentina, the rose bengal test (RB) and the buffered plate antigen test (BPA) are the 2 screening tests officially recognized, whereas the 2-mercaptoethanol test (2ME) and the tube agglutination test (SAT) are the confirmatory assays currently in use. In order to improve the serological diagnosis of bovine brucellosis in Patagonia, Argentina, an indirect enzyme-linked immunosorbent assay (I-ELISA) kit distributed by the International Atomic Energy Agency was evaluated. Sera from negative nonvaccinated, negative but vaccinated, and positive animals were tested by all the above techniques. The specificity of the I-ELISA (98.9% and 97.2%) was similar to that of the BPA, RB, 2ME and complement fixation (CF) tests when used to test sera from negative nonvaccinated and negative but vaccinated animals, respectively. The sensitivity of the I-ELISA (98.7%) was higher than the BPA test (96.1%) and the CF test (95.2%). The I-ELISA kit evaluated in this study was thought to be a valuable tool for the diagnosis of bovine brucellosis in the Patagonia region where little epidemiological information is available about this disease, and where large numbers of sera should be tested to obtain such information.
Serological detection of antibodies is usually the Campylobacter fetus. 6 The nonspecific agglutination method of choice for control and eradication of bovine produces false-positive results affecting the specificity of the tests. The complement fixation test (CF) is a brucellosis. Several conventional tests have been used singly or in combination for the diagnosis of this dis-highly sensitive and specific technique, but it is cumease. 4 bersome, time consuming, and difficult to standardize. Usually, a rapid screening test of high sensitivity is The indirect enzyme-linked immunosorbent assay (Iapplied initially for testing of sera in control programs. ELISA), on the other hand, has fewer of these prob-A positive reaction in the screening test would result lems, is highly sensitive and specific, and detects all the antibody isotypes in serum. 7 In addition, this test in the serum being subjected to a confirmatory test of higher specificity. In Argentina, the rose bengal test requires a minimum volume of serum and other re-(RB) and the buffered plate antigen test (BPA) are the agents for its performance. two screening tests officially recognized, with the The aim of the present study was to evaluate I-EL-2-mercaptoethanol test (2ME) and the tube aggluti-ISA for the diagnosis of bovine brucellosis in the Panation test (SAT) used as the confirmatory tests (Re-tagonia region of southern Argentina. solutión 1269/93, Servicio National de Sanidad Animal, Argentina, 16-11-93). However, the agglutina-Materials and methods
tion techniques may have limitations in sensitivity due
The following group of sera from Patagonia were selected:
to the prozone phenomena, 1 which produces false negative results. These techniques may also result in non-Group 1. Sera from 286 cows older than 24 mo from 13 herds free from bovine brucellosis was used. The herds were specific agglutination reactions due to the presence of antibodies against bacteria with antigenic determi-serologically negative (to RB and 2ME) for bovine brucellosis in 2 consecutive tests and had no history of abortions or nants common with Brucella abortus such as Yersinia other signs of this disease in at least the previous 5 yr. These enterocolitica, Escherichia coli, Salmonella Urbana, and animals had never been vaccinated against bovine brucel- Received for publication September 6, 1994. 11 farms that were older than 24 mo, vaccinated against bovine brucellosis (strain 19, standard dose) between 3 and 8 mo of age, and negative to RB, BPA, and 2ME. Group 3. Sera were used from 156 cows older than 24 mo that reacted positively in the RB and 2ME tests. These cows originated from 10 herds with at least 2% of animals positive to the RB and 2ME tests. Table 1 . Diagnostic specificity of all serological tests calculated Table 3 . Sensitivity of all the serological tests estimated using using sera from nonvaccinated negative herds. sera positive to the RB and 2ME tests.
Most of the sera were tested by the RB, BPA, 2ME, and I-ELISA tests. A selected group of sera were also processed by the CF test. Commercial antigens were used for the conventional tests. a The RB, BPA, 2ME, and CF tests were performed as previously described. 1, 2, 3, 5 (Group 1). Values below this threshold were considered to be negative.
The I-ELISA technique was performed using an I-ELISA brucellosis kit provided by the International Atomic Energy Agency b and following the recommendations of the manual supplied with the kit. Briefly, medium binding capacity, 96 flat-bottom wells in polystyrene plates, c were coated with 100 µl of hot water/hot phenol-extracted B. abortus smooth lipopolysaccharide at a dilution of 1.0 µg/ml in a 0.06 M carbonate buffer (pH 9.6) and incubated overnight at 4 C. The plates were then washed 3 times and test and control sera were added to the microplate wells at a dilution of 1:200. The plates were incubated for 1 hr at 37 C. All the test sera were tested in duplicate, whereas control sera were tested in quadruplicate.
Specificity was defined as the ability of a given technique to correctly identify negative cattle as negative. The diagnostic specificity of each test was calculated for both negative nonvaccinated (Group 1) and negative but vaccinated (Group 2) animals. Sensitivity was defined as the ability of a technique to correctly identify positive cattle as positive. It was calculated with sera from positive animals (Group 3) for each test.
Results
Controls consisted of a conjugated antiglobulin control with no serum, a strong positive control serum, a weak positive control serum, and a negative control serum being added to the wells. After further washing cycles, 100 µl of a 1:12,000 dilution of rabbit anti-bovine IgG (H+L) conjugated to horseradish peroxidase serum was added to all the wells followed by another 1 hr of incubation at 37 C. Finally, after another wash cycle, 2,2'-azino-bis (3-ethylbenthiazoline-6sulfonic acid), 0.05 M hydrogen peroxide/citrate buffer (pH 4.5), and substrate/chromogen solution were added and incubated for 10 min at 37 C with shaking. The reaction was stopped by addition of 100 µl of 4% sodium dodecyl sulfate solution. Plates were read in an ELISA reader d using the software provided with the kit. Optical density values were converted to a percentage of the strong positive control serum (pp). The threshold was determined by adding 3 SD to the mean of the pp values of the negative, nonvaccinated animals The pp threshold for the ELISA technique was 29%. Therefore, for further calculations, sera with pp higher than 29% was considered to be positive, while sera with pp below this value were considered to be negative. The diagnostic specificity of all the tests used for nonvaccinated negative herds is shown in Table 1 . Only 3 out of the 286 sera tested were positive by I-ELISA.
The diagnostic specificity of all the tests used for the negative but vaccinated herds is depicted in Table 2 . Only 13 of the sera gave a positive reaction in the I-ELISA.
The sensitivity of all tests estimated with sera positive in the RB and 2ME tests is shown in Table 3 . Only 2 of the 156 sera gave pp values below the threshold of 29% pp. Table 2 . Diagnostic specificity of all serological tests estimated with sera from negative but vaccinated herds.
Discussion
The results presented in this communication for the conventional techniques are similar to those cited by the literature. In a previous study 8 based on 1,051 sera from brucellosis-free herds (both vaccinated and nonvaccinated), a specificity of 98.9% for the BPA, 99.8% for the 2ME, and 100% for the RB and the CF tests was found. These results are quite similar to those presented here. However, the previous study 8 observed no improvement of BPA specificity when only nonvaccinated herds were considered, in contrast with our results which show that BPA specificity was higher for nonvaccinated (100%) than for vaccinated (97.6%) cattle. A possible explanation for this difference could be that in Patagonia, the age of vaccination for heifers is not always observed (Calf [3-10 months] vaccination suming to be used in a large-scale survey, whereas the with the standard dose of strain 19 is compulsory in I-ELISA kit evaluated in our laboratory seemed to be Argentina) and some animals may be vaccinated later rapid, simple, sensitive, and specific for detecting anthan 10 months of age. This could result in production tibodies to B. abortus. The I-ELISA should also be of antibodies that persist for a longer period. evaluated as a diagnostic tool in control programs in The specificity of I-ELISA was only slightly lower the Patagonia region. than the BPA, RB, 2ME, and CF tests with sera from negative nonvaccinated animals. However, for nega-Acknowledgements tive but vaccinated animals, I-ELISA specificity was
We thank Drs. P. Wright and E. Nilson for their help and similar to BPA. This result is encouraging as the most guidance throughout this study. We also thank Drs. J. Mofrequent situation in Patagonia is to ignore the vaccinal reno Lopez and A. Bengochea for their help and for providing status of the cattle; therefore, a technique of high spec-some of the sera tested, and Ms. T. Perez, S. Vannelli, and ificity with vaccinated animals is desirable. P. Lopez for typing the manuscript. This study was funded In the previous study, 8 methods used. The authors suggested that rapid spread of infection in the herds may have contributed to some of these failures, because the cattle did not have time to develop serological responses. In our case, the higher sensitivity demonstrated by all the techniques may be due to chronic infection with good antibody responses in most infected animals. It may also be because in this study, a positive result was defined not by culture but as animals positive to 2 of the tests. Between RB and BPA, the latter technique was more sensitive; however, the specificity of both techniques was similar.
